Reinnervation of developing rat muscle by non-axotomized motoneurons.
To study the ability of developing motoneurons to reinnervate their denervated muscle, axotomized motoneurons in rat neonates and pups were retrogradely labeled with two fluorescent tracers. Fluorogold (FG), a long-lasting fluorescent dye, was injected into intercostal muscle T8 to retrogradely label the motoneurons that innervated it. Two days later intercostal nerves T7-T9 were cut. The intercostal muscle denervated at birth was reinnervated within 10-20 days, as evidenced by nerve-evoked muscle contraction. Three weeks following axotomy, tetramethylrhodamine isothiocyanate (TRITC) was injected into the same muscle to label the motoneurons that reinnervated it. The motoneurons double-labeled with FG and TRITC were, therefore, axotomized motoneurons that regenerated to reinnervate T8. In neonates, axotomy resulted in a significant reduction in the number of FG-labeled motoneurons, which suggests that axon transection at early postnatal days causes a massive motoneuron death. The percentage of double-labeled motoneurons was significantly smaller than that in non-axotomized rats. TRITC-labeled motoneurons constituted the majority of stained motoneurons; these were located in different nuclei than the intercostal motoneurons. These findings suggest that muscle reinnervation is, at least in part, by motoneurons which originally did not innervate intercostal muscle T8. Unlike axotomy at birth, axotomy performed 2-3 weeks after birth did not result in a significant motoneuron loss. The number of stained motoneurons labeled with both FG and TRITC was significantly smaller, however, than in non-axotomized spinal cords. Our data indicate that in pups only a small percentage of axotomized motoneurons reinnervated the denervated muscle.